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Abstract. [Cu(CTHsO2)(C4HI1NO)2][C7H502] , Mr= 
484.05, orthorhombic, P21212 l, a = 9 . 1 6 6  (3), b =  
13.293 (7), c = 19.274 (7) A, V = 2348 (2) A 3, D x = 
1 .37gcm -3, Z = 4 ,  2 ( M o K a ) = 0 . 7 1 0 6 9 A ,  ~ =  
10.1 cm -1, F(000) = 1020, T = 293 K, R = 0.049 for 
1610 observed reflections. The Cu atom has an unusual 
distorted octahedral environment with two approxi- 
mately collinear short Cu--N bonds of 2.060 (6) and 
2 .058(6)A,  three intermediate C u - O  bonds of 
2.126 (6), 2.168 (6) and 2.179 (6) A, and one longer 
C u - O  bond of 2.370 (6)A from the asymmetrically 
chelated carboxylate group. 

Introduction. Several tetrameric complexes have been 
obtained from reactions between 2-dimethylamino- 
ethanol and Cun carboxylates (Turpeinen, H~im~il~iinen 
& Ahlgr6n, 1980; Ahlgr~n, Turpeinen & H/im~U~iinen, 
1982). Blue and green crystals crystallized simul- 
taneously during slow evaporation of ethanol solution 
containing Cun benzoate and 2-dimethylaminoethanol. 
The present study shows that the blue form of the 
complex is the title compound. 

Experimental. Blue, rhombic crystal 0.3 × 0.3 x 
0 .4mm.  Nicolet P3 diffractometer, graphite-mono- 
chromatized MoKtx radiation. Unit-cell dimensions 

obtained from 20 reflections in Orange 6-13 ° . Intensity 
data 4 ° < 20 < 50 °. m-scan technique. Scanning speed 
varied according to the prescanned peak intensities 
from 2 to 30 ° min -1. Three standard reflections every 
80 reflections showed no significant change in intensity. 
Lp correction, no absorption or extinction corrections. 
2425 unique reflections measured, 1610 with I > 3a(/); 
index range h 0-10, k 0-15, l 0-22. Structure solved by 
direct methods using MULTAN80 (Main, Fiske, Hull, 
Lessinger, Germain, Declercq & Woolfson, 1980). 
Least squares (XRAY76, Stewart, 1976), minimizing 
~w(AF) 2, with anisotropic thermal parameters for 
non-H atoms, isotropic for H atoms of the hydroxyl 
groups located from difference synthesis. The other 
30 H atoms with U =  0.08 A 2 included at idealized 
positions ( C - H  1.0A) and held fixed. Final R = 
0.049, wR = 0 . 0 3 2  for observed data (the rejected 
enantiomeric structure had R = 0.056, wR = 0.040); 
w =  1/a2(Fo) based on counting statistics. Residual 
electron density within +0-3 e A -3. Largest A / o =  0.56. 
Scattering factors and anomalous-dispersion correc- 
tions from International Tables for X-ray Crystal- 
lography (1974). 

Discussion. The atomic coordinates and temperature 
factors are listed in Table 1 and interatomic distances 
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Table 

Cu 
O(1) 
0(2) 
0(3) 
0(4) 
0(5) 
0(6) 
N(I) 
N(2) 
C(1) 
C(2) 
C(3) 
C(4) 
C(5) 
C(6) 
c(7) 
C(8) 
C(9) 
C(10) 
C(11) 
C(12) 
C(13) 
C(14) 
C(15) 
C(16) 
C(17) 
C(18) 
C(19) 
C(20) 
C(21) 
C(22) 

Fractional atomic coordinates (x 10 4) and 
•otropic thermal parameters 

= 1  " ' * * Ueq ~.i)'iUua ia ia , . . a j .  

x y z _,x,ueqt~2) 
5535 (1) 5761 (1) 5775 (1) 0.042 
3431 (6) 5191 (4) 6125 (3) 0.059 
5160 (6) 7233 (4) 6225 (3) 0.056 
6678 (5) 4508 (5) 5357 (3) 0.096 
7648 (7) 5931 (4) 5076 (3) 0-113 
2591 (5) 7574 (3) 6717 (2) 0.058 
2344 (5) 6056 (3) 7199 (2) 0.06 I 
4323 (6) 6088 (4) 4904 (3) 0.041 
6583 (6) 5515 (4) 6704 (3) 0.050 
2365 (8) 5337 (7) 5593 (4) 0.068 
2802 (8) 6190 (6) 5137 (4) 0.053 
4807 (8) 7044 (6) 4573 (4) 0.066 
4408 (9) 5298 (5) 4363 (3) 0.061 
6059 (8) 7309 (6) 6833 (4) 0.071 
6072 (8) 6318 (6) 7194 (4) 0-066 
8198 (8) 5544 (6) 6644 (4) 0.071 
6176 (9) 4515 (6) 6993 (4) 0.083 
7614 (9) 5020 (7) 5057 (4) 0-074 
8786 (7) 4442 (6) 4666 (4) 0.045 
9062 (8) 3436 (7) 4808 (4) 0-064 

10134 (12) 2938 (8) 4455 (6) 0.104 
10903 (12) 3403 (12) 3967 (6) 0.108 
10645 (13) 4397 (11) 3795 (4) 0.102 
9566 (10) 4928 (6) 4161 (5) 0.068 
1991 (7) 6975 (6) 7137 (3) 0-050 
758 (8) 7348 (5) 7587 (3) 0.042 
136 (10) 8298 (7) 7468 (5) 0.054 

-1006 (10) 8626 (6) 7867 (5) 0.070 
-1526 (8) 8033 (6) 8404 (5) 0.069 

-890 (8) 7115 (5) 8532 (4) 0-070 
235 (7) 6772 (5) 8127 (4) 0.056 

Table 2. Interatomic distances (A) and angles (o) 

Cu-O( l )  2.179 (6) O(4)-C(9) 
Cu-O(2) 2.168 (6) C(9)-C(10) 
Cu-O(3) 2.126(6) C(10)-C(I 1) 
Cu-O(4) 2.370 (6) C(I I)-C(12) 
Cu-N( I )  2.060 (6) C(12)-C(13) 
Cu-N(2) 2.058 (6) C(13)-C(14) 
O(1)-C(l)  1.430(9) C(14)-C(15) 
C(1)-C(2) 1.490 (12) C(15)-C(10) 
C(2)-N(I)  1.471 (9) O(5)-C(16) 
N(I)-C(3) 1.490(10) O(6)-C(16) 
N(I)-C(4)  1-482 (8) C(16)-C(17) 
O(2)-C(5) 1.436(10) C(17)-C(18) 
C(5)-C(6) 1.490(11) C(18)-C(19) 
C(6)-N(2) 1.500 (10) C(19)-C(20) 
N(2)-C(7) 1-485 (9) C(20)-C(2 I) 
N(2)-C(8) 1.489(10) C(21)-C(22) 
O(3)-C(9) 1.238 (10) C(22)-C(17) 

.212(11) 
• 521 (11) 
• 388 (12) 
• 366 (14) 
• 328 (17) 
-383 (21) 
• 4O5 (15) 
• 370 (12) 
• 262 (8) 
• 269 (9) 
• 508 (9) 
-404 (12) 
• 370 (13) 
• 386 (13) 
-375 (11) 
• 371 (10) 
• 378 (10) 

O( l ) -Cu-O(2 )  92.8 (2) C(6)-N(2)-C(8) 
O( l ) -Cu-O(3 )  106.3 (2) C(7)-N(2)-C(8) 
O ( I ) - C u - N ( I )  81.3 (2) O(3)-C(9)-O(4) 
O( I ) -Cu-N(2)  95.1 (2) O(3)-C(9)-C(10) 
O( l ) -Cu-O(4 )  158.8 (2) O(4)-C(9)-C(10) 
O(2)-Cu-O(4)  105.7 (2) C(9)-C(10)-C(I  I) 
O(2 ) -Cu-N( I )  92.9 (2) C(9)-C(10)-C(15) 
O(2)-Cu-N(2)  82.5 (2) C(10)-C(I I)-C(12) 
O(2)-Cu-O(3)  159.5 (2) C(I I)-C(12)-C(13) 
O(3)-Cu-O(4)  57-I (2) C(12)-C(13)-C(14) 
O(3 ) -Cu-N( I )  97.0 (2) C(13)-C(14)-C(15) 
O(3)-Cu-N(2)  88.6 (2) C(14)-C(15)-C(10) 
O(4 ) -Cu-N( I )  87.6 (2) C(15)-C(10)-C(I  1) 
O(4)-Cu-N(2)  97.4 (2) O(5)-C(16)-O(6) 
N( I ) -Cu-N(2)  174.0(2) O(5)-C(16)-C(17) 

O(6)-C(16)-C(17) 
O(I) -C(1)-C(2)  110.0(6) C(16)-C(17)-C(18) 
C(1)-C(2)-N(I )  111.4 (6) C(16)-C(17)-C(22) 
C(2)-N(I ) -C(3)  109.5 (5) C(17)-C(18)-C(19) 
C(2)-N(I) -C(4)  109.3 (6) C(18)-C(19)-C(20) 
C(3)-N(I) -C(4)  106.7 (5) C( 19)-C(20)-C(21) 
O(2)-C(5)-C(6) 108.9 (6) C(20)-C(2 I)-C(22) 
C(5)-C(6)-N(2) 109.7 (6) C(21)-C(22)-C(17) 
C(6)-N(2)-C(7) 110.0 (5) C(22)-C(17)-C(18) 

108.8 (6) 
107.6 (6) 
23.6 (8) 
16.3 (8) 
20.1 (7) 
21.2 (7) 
18.9 (7) 
20.0 (8) 
20.6(11) 
21.6(11) 
18.7 (9) 
19.2 (8) 
20-0 (7) 
23.8 (6) 
19-2 (6) 
16.9 (6) 
20.4 (6) 
20.8 (6) 
20-3 (8) 
20-I (8) 
19-6 (8) 
20-8 (7) 
20.4 (6) 
18.8 (7) 

and angles in Table 2.* The structure consists of 
[Cu(C7HsO2)(C4H11NO)21 + cations and benzoate 
anions. The O atoms of the uncoordinated benzoate ion 
are hydrogen bonded to the O atoms of the 2- 
dimethylaminoalcohols (Figs. 1, 2) with dimensions: 
O(1)--H(1) 0.90 (6), O(2) -H(2)  0.90 (8), O(1) . . .O(6)  
2.569 (7), 0 ( 2 ) . . . 0 ( 5 )  2.579 (7) A, O(1) -H(1) . . .O(6)  
171 (6) and O(2)--H(2). . .O(5) 175 (8) °. Otherwise the 
ions are held in the crystal by van der Waals forces, all 
the other nonhydrogen intermolecular contacts being 
greater than 3.4 A. 

Each 2-dimethylaminoethanol ligand acts as a 
bidentate chelate through the N and O atoms, and the 
benzoate ion chelates asymmetrically through both O 
atoms. As far as is known this structure is the first 
metal complex in which 2-dialkylaminoethanol is 
coordinated as a neutral ligand. In the other complex 

* Lists of  structure factors, anisotropic thermal parameters, 
H-atom parameters and least-squares-planes' details have been 
deposited with the British Library Lending Division as S u p p l e m e n -  
t a r y  Publication N o .  S U P  4 2 4 4 4  (12  pp.) .  Copies may be obtained 
through The Executive Secretary, International Union of Crystal- 
lography, 5 Abbey Square, Chester C H  1 2 H U ,  England. 
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Fig.  1. OR TEP drawing (Johnson, 1965)  of the structure. 
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x~ 

Fig.  2. Stereoview of the unit cell.  
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[Cu(CTHsO2)(C4 H~NO)EI[CTHsO2] 

Fig. 3. The environment of the Cu atom viewed perpendicular to the 
plane defined by N(1),O(2),O(4). 

structures, of which about thirty have been determined, 
the ligand acts as an anionic 2-dialkylaminoethanolato 
chelate. 

The Cu atom is six coordinated, and the structure of 
the CuN204 core is shown in Fig. 3. The environment 
of the Cu atom is not typical for six-coordinate Cu H 
chromophores (Hathaway, 1984) and represents a 
further example of the stereochemical variety found in 
Cu n structures. On the basis of bond lengths and angles 
the environment of the Cu atom is perhaps best 
considered as a compressed octahedral stereo- 
chemistry. It should be added, however, that this 
classification is not unambiguous, because axial 
equatorial bond directions could be selected in a 
different way. 

Except for the O(4) -C(9)  bond of 1.212 (11) A, the 
distances and angles within coordinated and uncoordi- 
nated benzoate groups are very similar and do not show 
a greater variation than would be expected on the basis 
of standard deviations. Distance and angular 
parameters of the 2-dimethylaminoethanol ligand are 
about as expected and do not warrant further comment. 
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Tetratelluride(2--) 
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Abstract. [Na(C 18H36N206)] 2[Te41, M r = 1309.3, mono- 
clinic, P21/c, a =  10.710 (5), b =  12.038 (9), c =  
39.14 (2) A, f l = 9 5 . 0 7 ( 4 )  ° , U = 5 0 2 7 A  3, D x =  
1 . 7 3 M g m  -3, Z = 4 ,  MoK~,  2 = 0 . 7 1 0 6 9 A ,  p =  
2.52 mm -1, T =  295 K, F(000) = 2568, R~ = 0.082 for 
2660 observed [I > 3~(I)] reflections. Lattice contains 
cryptated Na + ions and tetratelluride anions, Te E-, with 
terminal bond lengths 2.702 (3) and 2.702 (3)A, a 
longer central bond of length 2.746 (3)/k, Te- -Te-Te  
bond angles 109.7 (1) and 110.0 (1) ° and a T e -  
Te- -Te-Te  dihedral angle of 105.3 (1) °. 

* Authors to whom correspondence should be addressed. 
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Introduction. Elements of Group VI form anionic 
chains having the general formula Ch2x -. A large 
number of these anions have been structurally charac- 
terized, with x = 3-7 for S, 3-6 for Se, and 3-5 for Te 
(Huffman & Haushalter, 1984, and references therein). 
It is only recently that the structure of the third Te 
anion, TEE-, has been determined in [Ph4PI2[Te4I.- 
2CH3OH (Huffman & Haushalter, 1984). Each end of 
the tetratelluride(2-) anion is hydrogen bonded to a 
CHaOH molecule. The present structure determination 
of Te~- in [(2,2,2-crypt)Nal2[Te 4] represents a Te E- 
anion in an unsolvated environment. Significant dif- 
ferences in the gross structural features of the anions 
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